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Test Device and Process for Assessment of Smithfield Facility Aging 
Problem Statement 
● Establishing structural objective tests and recommendations for hog production facilities. 
● The risks are to the livestock, growers, and Smithfield for potential collapses of hog facilities in NW 
Iowa. 
● We assess our solution to be applicable to a large portion of the hog production industry to quickly and 
objectively measure truss deterioration and provide detailed monetary and structural guidance to 
growers. 
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Client: Smithfield, 2124 90th Ave, Algona, Iowa, 50511, Smithfield.com  
● Contact(s): Robert Coffelt, Organizational Improvement Manager, bcoffelt@smithfield.com, 712-
229-8899; Ray Foerster, Regional Production Manager, rfoerster@smithfield.com, 712-221-0320. 
1 PROBLEM STATEMENT  
Predicting naturally ventilated Swine facility life expectancy in the NW ¼ of Iowa. 
A. Problem Statement 
● Establishing structural objective tests and recommendations for hog production facilities. 
● The risks are to the livestock, growers, and Smithfield for potential collapses of hog facilities in NW 
Iowa. 
●  We assess our solution to be applicable to a large portion of the hog production industry to quickly 
and objectively measure truss deterioration and provide detailed monetary and structural guidance to 
growers. 
B. Business Case Statement  
● For an objective and repeatable process to judge the useful life of a Smithfield hog facility, 
recommended techniques to reinforce truss plates, and measure truss chord deflection more 
accurately. (See section 3.6 of the Appendix for Reinforcement details) 
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● The problem has a vast amount of variables and assumptions that can only be analyzed using 
historical data and first-hand experience from Smithfield team members and growers who have 
experienced the problems themselves. 
● The most significant problems within the facilities are trusses. Four critical components have been 
isolated to determine the integrity of the roof.  
● This analysis allows Smithfield and the growers to identify major issues sooner and give them an 
objective, accurate, and repeatable, objective test to estimate the useful life of their facility. Historical 
data suggests the current lifespan is 20-30 years. It also gives them new recommendations for 
repairing and extending the life of their facility while comparing an added value per year to a 
complete rebuild. 
2 MAIN OBJECTIVE 
A. The fundamental improvement required is the ability for Smithfield to objectively evaluate useful life 
remaining in hog production facilities and decide on the best course forward. 
B. The improvement will be measured by Smithfield’s confidence in the evaluation methods.  
● Data was collected on the various levels of deterioration seen along with specific points of a 
truss. Truss plates, butt plates, eve braces/hurricane clips, and deflection are all specific 
parameters that were measured and included in our document as evaluation tests. 
● The document we procured has images of points critical to the structural integrity of a truss. 
These images show these critical points at a quality of 100%, 75%, 50%, and 25%. These levels 
of deterioration are summarized to provide an approximate state of the entire facility, and 
the remaining useful life of the facility.  
(See section 3.4 of the Appendix for images used to rate each test.) 
Project Objectives  
A. Main objectives: Create a document that meets all client criteria and constraints 
● Develop a timeline to estimate the safe, useful life of a Murphy Model 1100 pork production 
facility. (Useful life ratings found in section 2.5 of Appendix) 
● Identify structural failure points by type and precedence. 
● Determine effective alternative structural reinforcement recommendations. 
● The cost-driven analysis of when to repair or replace a facility based on its age and condition. 
B. Project Scope 
● The project scope was altered to only concern Murphy 1100, naturally ventilated hog 
production facilities. This change was a mutual decision on the part of both the team and 
client based on the direction the project developed.  
3 METHODS/APPROACH 
We began by forming our team based on prior experience and specific skills and knowledge. After we had our 
team positions established, we gathered a vast amount of data from Smithfield, EPS, department faculty, 
industry-related reference material, and several structural truss evaluation documents. Brainstorming and 
continuous communication with the client allowed us to dial in our scope and focus on finding the main 
components of failure within the facilities.   
A. Methods/Approach 
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Data collection:  
● Data associated with our project includes critical deterioration points in the structure of a hog 
production facility, deterioration of a facility compared to its active life, and costs of repair 
methods and total replacement of the facility.  
● Data were collected by observing facilities, taking pictures, and asking Smithfield various 
questions about the age and cost of facilities. 
1. Skills:  
● The needs of the grower, Smithfield, and overall sustainability of hog production facilities in 
NW Iowa were crucial for accurately understanding the problem. 
● Classes taken that were beneficial to solving this problem include TSM 443 (Statics), TSM 214 
(Project Management), TSM 115 (Solving Problems in Industry), TSM 310 (Total Quality 
Improvement). 
2. Solutions:  
● The solution we provided was developed by creating an objective method to evaluate the 
structural integrity of trusses in a hog production facility.  
● The points most critical to the structural integrity of a truss was a metric used to evaluate 
solution options. 
● Estimating the useful life remaining in a facility was measured by the deterioration level of 
critical points in the trusses of a facility.  
● The monetary value that can be attached to this solution is preventing insurance premiums 
from rising for Smithfield based on the evaluation procedure we provide, preventing future 
facility collapses.  
3. Organization: We communicated bi-weekly with the client through conference  
calls and regularly with emails, agendas, and meeting minutes. 
● Project-related data, notes, references, and all other important materials were shared within 
a google drive which allowed us to simultaneously work on and share information with each 
other 
● Major milestones for our project included establishing a scope, having a conference call, first 
facility visit, initial preventive maintenance document sent to Smithfield, first tests with the 
document, the submission with a satisfied client 
B. Timeline (Detailed Gant chart of Timeline found in section 1 of Appendix)  
4 RESULTS  
Results/Deliverables 
● Develop a timeline for the estimated structural safe, useful life of a Murphy Model 1100 pork 
production facility for NW Iowa. 
● Identify structural failure points by type and precedence, include recommendations for alternative 
reinforcement or repair methods. 
● The project was completed as planned, with the only exception being Collin Woodvine leaving the 
team for the spring semester. Despite this, our team overcame the challenges and stayed committed 
to providing the client with the desired solution. 
Recommendations 
Spring 2020 TSM 416 Technology Capstone Project - Final Report – April, 2020 
 Department of Agricultural and Biosystems Engineering (abe@iastate.edu) aims to be a premier team    
serving society through engineering and technology for agriculture, industry and living systems.  ABE 
welcomes opportunities to discover and improve new technologies for all stakeholders.     4 
 
● To stress preventative maintenance to growers for their facilities and give them as many options as 
possible for repair or replacement. 
● Utilize the PM document we supplied them and continuously look for alternative solutions in truss, 
and facility deterioration recommendations. 
● Our focus was naturally ventilated facilities, our test could be utilized for powered facilities as well but 
it would be more beneficial to make a specific document for them as well. 
5 BROADER OPPORTUNITY STATEMENT  
Our preventative maintenance document could be implemented by other companies that use naturally 
ventilated facilities. The nature of our tests and measurements within the document are intuitive and give 
quick objective recommendations to hog growers that would be beneficial to adopt.  
A. Our objective tests and recommendations will raise awareness regarding the safety and wellbeing of 
growers and livestock. It will enable other midwestern hog growers to analyze their facility conditions 
and formulate rough facility life timelines. 
B. This has been a common problem for Smithfield but is not limited to them. Other pork production 
companies also have had this problem in the past of truss failure due to harsh operating environments 
specific to growing hogs 
C. Most companies are utilizing treated plywood to reinforce truss connector plates. Our more expensive 
stainless steel and cheaper epoxy primer options are alternatives that offer benefits at different points 
in a facility’s life.  
D. The solution should save money and increase safety awareness for growers in the long term because 
it gives them different options at earlier stages in the facility life that are cheaper and corrosion-
resistant. 
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Section 2: Facility Schematics 
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Section 3: Truss Evaluation and Reinforcement Packet 
  Section 3.1: Safety and Purpose 
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Section 3.2: PPE and Required Testing Equipment.  
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Section 3.3: Testing Procedure and Rating Exceptions 
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Section 3.4: Truss Evaluation Tests 
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Section 3.5: Overall Truss Structural Rating Table 
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 Section 3.6: Truss Reinforcement Methods 
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 Section 3.8: Cost Comparison Breakdown 
 
